Objective: Primary segmental infarction of the omentum is an infrequent cause of acute abdominal pain in children. We describe our experience with seven children.
INTRODUCTION P
RIMARY SEGMENTA L INFARCTION of the greater omentum, first described by Bush in 1896, 1 has remained a rare cause of acute abdominal pain. In both children and adults, the condition presents with findings often consistent with acute appendicitis. The actual etiology of the abdominal pain is most often identified only at operation, and the diseased portion of the omentum is resected.
We describe our experience with seven children who were found to have omental infarction, and its successful treatment with laparoscopy in four of them.
PATIENTS AND METHODS
A retrospective chart review at a tertiary referral center was conducted, with a search for all cases of omental infarction in patients younger than 18 years of age during the year 2001. Seven cases were identified, and the inpatient and outpatient records were obtained for review.
Five boys and two girls presented at the age of 4 to 13 years (average, 8.7 years). All patients presented with right lower quadrant abdominal pain lasting between 18 and 96 hours, and white blood cell counts ranged from 7800 to 16,200/mm 3 (average, 12,200/mm 3 ). Only one child had fever at presentation. All children were above the 70th percentile for weight based on age, with four patients above the 95th percentile.
Two ultrasonograms were performed, of which one was read as suggestive of acute appendicitis and the other as a nonvisualized appendix. A computed tomographic scan obtained in one overweight child with persistent symptoms after 96 hours revealed nonmesenteric intraabdominal fat streaking (Fig. 1) . This patient was taken to the operating room with a presumed diagnosis of omental infarction, whereas acute appendicitis was the working diagnosis in the remaining six children.
RESULTS
Because of a concern for ruptured appendicitis, two children underwent open procedures. The other five cases were initiated laparoscopically. One case was converted to open because of concern about involvement of the right side of the colon. Only one appendix appeared to have mild serosal inflammation; the others were grossly normal. A combination of endoscopic GIA staplers and Harmonic scalpel was used to excise the diseased omentum. In one instance, torsion of an omental projection appeared to be the cause; the others seemed to be primary in nature (Fig. 2) . In all cases, the appendix was removed. All seven patients were discharged home on the first or second postoperative day. Two cases of umbilical port site cellulitis occurred and were successfully treated with antibiotics. At a follow-up of 1 to 3 weeks, all patients were doing well. At more than 5 months after the surgery, none had developed bowel obstruction.
The pathologic investigation of the specimens revealed hemorrhagic omental infarction, which was mostly evidenced by vascular congestion, acute inflammation, and hemorrhage. Fibrinous exudate was observed in two of the specimens. All appendices were histologically normal.
DISCUSSION
Primary idiopathic infarction of the omentum is an uncommon condition that most often presents with abdominal pain suggestive of acute appendicitis or cholecystitis. In pediatric patients, this pain is most frequently attributed to appendicitis, and prompt surgical exploration is performed.
Omental infarction has been classified as primary or secondary. Primary cases may be either idiopathic or secondary to torsion. Although these two have been described separately in the literature, there appears to be no difference in their presentation, clinical management, or outcome. 2 The torsion variant involves rotation of what has been described as a tonguelike projection of omental fat, typically located on the right side, that causes vascular congestion, ischemia, and then infarction. 3 The idiopathic type has been defined as spontaneous segmental omental infarction, not resulting from disease in other organs, and possessing gross and pathologic findings that exclude other causes, particularly torsion. 4 The seven cases we are presenting represent both the idiopathic and secondary-to-torsion types. Secondary cases arise from a known intra-abdominal or systemic disorder.
Multiple hypotheses have been proposed to explain the cause of idiopathic omental infarction. As summarized in a review by Quinn and Jothi, 5 these include venous injury secondary to gravitational stretching, developmentally or acquired inadequate blood supply, and postprandial engorgement followed by vascular BANEVER ET AL.
injury from minor trauma. Several of these theories involve an increased risk in obese patients because of the excessive omental fat content. A definite propensity toward obesity was seen in our patient group, and this has been observed by other authors. 6, 7 Regardless of the cause, the incidence of omental infarction appears to be increasing. With the documented earlier return to usual activities after laparoscopic appendectomy, the threshold to perform laparoscopic exploration in children with abdominal pain may be lower than that traditionally used for open appendectomy. Some of these additional procedures may be revealing those patients with omental infarction whose symptoms would have resolved spontaneously in the past. In our series for the year 2001, one case of omental infarction was found for every 11 cases of acute appendicitis, a ratio that is much higher than the 1:185 to 1:800 rates reported in the literature. 6, 8, 9 It should be noted that the previous reviews spanned time periods from 6 to 30 years, and the vast majority of these intervals were before the introduction of laparoscopy. An additional factor that may be increasing the incidence of omental infarction is the growing prevalence of obesity in children. Nonoperative therapy has been proposed as a management option for omental infarction. Puylaert 10 reported seven patients who were managed nonoperatively for radiologically documented omental infarction. None of these patients experienced significant morbidity; however, three experienced nagging sensations that persisted for several months before resolving completely. However, serious complications have been reported, including death secondary to sepsis in a patient with omental infarction. 11 Also, an adult female patient required partial left colectomy with colostomy, 12 and another patient developed an associated abscess. 13 Two of our patients did develop umbilical port site erythema and were treated empirically for cellulitis, but all were discharged home soon after resection of their diseased omentum without any other complications. Laparoscopic resection appears to be a definitive and favorable management strategy, as substantiated by similar studies. 3, 14, 15 
CONCLUSION
Primary omental infarction should be included in the differential diagnosis of the pediatric patient who presents with acute abdominal pain. We have demonstrated that omental infarction can be successfully managed laparoscopically, with the expected early return to usual activities that is seen with laparoscopic appendectomy. We have also observed, as described in the literature, an association between omental infarction and overweight in children.
